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^ (57) Abstract: Described herein are methods and apparatus relating to a conduit placed in the heart wall t f ra .f e J^«^ 
and the coronary artery. More particularly, the methods and apparatus accomplish one or more of the following goals, namely. (1) to 
° ncZtiZZe and align a conduit wiih the coronary artery; (2) to deliver a conduit into position in the heart wall; (3) to mcrease 
O net forward flow through an opening or conduit from the left ventricle to the coronary artery; (4) to increase long term pajency of a 
^ conduiTbeiween the left ventricle and coronary artery; (5) to accommodate wall thickness changes of the heart; and (6) to prevent 
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METHODS AND APPARATUS FOR DIRECT CORONARY 
REVASCULARIZATION 

Field of the Invention 

The present invention relates to an apparatus for bypassing a blocked or stenosed 
blood vessel segment, and more particularly, to an apparatus and method for delivering 
a conduit or stent between the coronary artery and the left ventricle of the heart. 
Rark pround nf the Invention 

Coronary artery disease is a major problem in the U.S. and throughout the world. 
Coronary arteries as well as other blood vessels frequently become clogged with plaque 
which, at the very least, can reduce blood and oxygen flow to the heart muscle 
(myocardium), and may impair the efficiency of the heart's pumping action, and can lead 
to heart attack (myocardial infarction) and death. In some cases, these coronary arteries 
can be unblocked through non-invasive techniques such as balloon angioplasty. In more 
difficult cases, a surgical bypass of the blocked vessel is necessary. 

In a coronary bypass operation, one or more venous segments are inserted 
between the aorta and the coronary artery, or, alternatively, the distal end of an internal 
mammary artery is anastomosed to the coronary artery at a site distal to the stenosis or 
occlusion. The inserted venous segments or transplants act as a bypass of the blocked 
portion of the coronary artery and thus provide for a free or unobstructed flow of blood 
to the heart. More than 500,000 bypass procedures are performed in the U.S. every year. 

Such coronary artery bypass graft (CABG) surgery/however, is a very intrusive 
procedure which is expensive, time-consumrngTand traumatic to the patient. The 
operation requires an incision through the patient's sternum (sternotomy), and that the 
patient be placed on a heart-lung bypass pump so that the heart can be operated on while 
not beating. A saphenous vein graft is harvested from the patient's leg, another highly 
invasive procedure, and a delicate surgical procedure is required to piece the bypass graft 
to the coronary artery (anastomosis). Hospital stays subsequent to the surgery and 
convalescence are prolonged. Furthermore, many patients are poor surgical candidates 
due to other concomitant illnesses. 
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As mentioned above, another conventional treatment is nercut.n 
coronary angioplasty fPTTAl u Percutaneous transluminal 

} igiupiasry (j'i CA) or other types of anmoHpctv u 

— duel0 -i WM ;:;: tzzzr* 

or due to the risk of emboli. DJoc kage or stenosis, 

Thus, there is a need f or an improved coronary bypass system which • , 
traumatic to the patient. ^ s system which is less 

Summary nf the ?nv P nri» n 
Briefly stated, the methods and apparatus described and illustrated he • 
generally relate to direct coronary revascularization wherein a co d 
provided from the left ventricle to the r " ° Pening » 

descending (LAD) to n 7 " ^ « ™™ 

*ng (LAD), to prov.de blood flow directly therethrough. These method, „ 

apparatus are particularly usefu, when a blockage partially or coml k 
coronary anerv in which * k completely obstructs the 

r "7, in which case the bypass conduit or opening is noshi™^ ,r . 
blockage. ^ningis positioned distal to the 

More particularly, the methods and apparatus described h. • 
ormoreofthefollowingooalsname.v ,n accomplish one 

wmg goals, namely: (1) to accurately eneaee and 

the coronarv artery- mtn^v , g " 3 Condu,t 

ary artery, (2) to dehv er a conduit imo 

net forward flow through*™ • c neanwa 'M3) to increase 

now through an opening or conduit from the left ventricle to th. 

Brief Description nfth P Tw inr 
FIGURE 1 is a schematic, cross-sectional view of a human h 
conduit in the myocardium of the heart for W „ ' ^ 3 

ventnV. Dg 3 bypass shum b *ween the left 

ventricle and a coronary artery. ' lelt 

FIGURE 2 is a schematic view of a hinged conduit 

rli»URE 4A is a schematic side view of a hell d,™. , 
and an axiaHy expand regioi , w of a bej] shape stem having a web flange 

F,GTOE «isasche m a ti csidev i ewof*ed i s,a,e„ cioftheslentomGURE 
4A showing roore vmicuMy ^ wefc ^ . a ^ ^ ^ '"CUR, 
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FIGURE 4C is a schematic side view of the stent and web flange of FIGURE 
4A, showing a stylet holding the web flange closed. 

FIGURE 5A is a schematic side view of an expandable device using a stylet 
down the center, and an outer catheter sleeve to keep the device compressed. 

FIGURE 5B is a schematic side view of the device of FIGURE 5A, showing the 
device deployed. 

FIGURE 6 is a schematic side view of a flange of a delivery tool to locate the, 
inner wall of the coronary artery. 

FIGURE 7 is a schematic side view of a conduit having an expandable flange and 

external sleeve for delivering the device. 

FIGURE 8 is a schematic side view of a device having an expansion chamber 

within the myocardium. 

FIGURE 9 is a schematic side view of a device having an autologous valve made 

from an arterial flap. 

FIGURE 10 is a schematic side view of a bypass opening between the left 
ventricle and the coronary artery, with the coronary artery cut and its proximal end 
inserted into the distal end over the bypass opening. 

FIGURE 11 is a schematic side view of a bypass opening between the left 
ventricle and the coronary artery, with the coronary artery cut away from the heart and 
doubled back inside itself to create a valve with interior wall exposure only. 

FIGURE 12 is a schematic side view of a bypass opening between the left 
ventricle and the coronary artery, showing a compliant restriction downstream in the 
artery. 

FIGURE 13 is a schematic side view of a bypass opening between the left 
ventricle and the coronary artery, showing a device within the opening having a toroidal 
balloon therein. 

FIGURES 14A-14B are schematic side views of a device having a fluidic valve 
between the left ventricle and the coronary artery. 

FIGURE 15 is a schematic view of an active valve connected to the heart pacing 
function in the right atrium. 
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FIGURE 16 is a schematic side view of a hvn« 
the bypass opening. ' "° 3 ^ °^ e ^ -moved and inserted into 

FIGURES 16A-16B are schematic side view of the bv™ 

^^^^.^^-^^ 

FIGURES IM9 are sche ra a,i c side views of a device h • 

or a s P ir M2o,sa * hema,ic ^ 

™ 22 is a scheme side view a condui, havmg ^ ^ 

As is well known, the coronary arterv branches nffth 
along *e eternal su rfa ce„f Ih eheanI l , f ; 0 ' ,aandiSPOSi,i0ned 
^gs ,o ,he hear, to flows ^ 7 bl0<>d '*™ *» *. 

in^hecoror^-ane !sT d t 7 " ^ ^ 

•hebodv. necoro^r 7 ' 00din,hea0rafl0WS<, "'° fc 
y. i ne coronary arteries are the primary blood suddIv to th u 

- »*- ,o iife. ,„ son. individuals, Z-^J^jT T 
and/or .hromhi buiw up ^ ^ J TZl" 

causing complications ran 2i „„ from mild 7 ' . ° f b " >0d ^ 

='"» lr0mn " lda ns™l<>heananackanddeath The™-.,. 
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conduits may communicate between a bodily space and a vessel or from one vessel to 
another vessel (such as an artery to a vein or vice versa). Moreover, the conduits can 
reside in a single bodily space so as to communicate fluids from one portion of the space 
to another. For example, the conduits can be used to achieve a bypass within a single 
vessel, such as communicating blood from a proximal portion of an occluded coronary 
artery to a more distal portion of that same coronary artery. 

In addition, the conduits and related methods can preferably traverse various 
intermediate destinations and are not limited to any particular flow sequence. For 
example, in one preferred embodiment of the present invention, the conduit 
communicates from the left ventricle, through the myocardium, into the pericardial space, 
and then into the coronary artery. However, other preferred embodiments are disclosed, 
including direct transmyocardial communication from a left ventricle, through the 
myocardium and into the coronary artery. Thus, as emphasized above, the term 
"transmyocardial" should not be narrowly construed in connection with the preferred fluid 
communication conduits, and other non-myocardial and even noncardiac fluid 
communication are preferred as well. With respect to the walls of the heart (and more 
specifically the term "heart wall"), the preferred conduits and related methods are capable 
of fluid communication through all such walls including, without limitation, the 
pericardium, epicardium, myocardium, endocardium, septum, etc. 

The bypass which is achieved with certain preferred embodiments and related 
methods is not limited to a complete bypass of bodily fluid flow, but can also include a 
partial bypass which advantageously supplements the normal bodily blood flow. 
Moreover, the occlusions which are bypassed may be of a partial or complete nature, and 
therefore the terminology "bypass" or "occlusion" should not be construed to be limited 
to a complete bypass or a complete occlusion but can include partial bypass and partial 
occlusion as described. 

The preferred conduits and related methods disclosed herein can also provide 
complete passages or partial passages through bodily tissues. In this regard, the conduits 
can comprise stents, shunts, or the like, and therefore provide a passageway or opening 
for bodily fluid such as blood. Moreover, the conduits are not necessarily stented or lined 
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invasive techniques For examnU • e »venes, including minimally 

onauit, m whole or in pan, for purposes of fl.,w . 

conduit mounted thereon <e * , h , h r , ^-inserting) or have a 

reon the delivery rod is preferablv withn 
conduit installed). Thus the nr.f. a , ■ wjthdrawn leaving the 

Us ' tne Preferred conduit device and m^A r ■ 
preferably determined bv ,nnro • 106 3,1(1 meth °d for installation is 

cirmnea by appropriate patient indication, in „ j 
medical practices. ™cat,ons m accordance with sound 

As illustrated in FIGIJRF i o 
clogged coronary artery CA at « „ ^ f heart PH to a 

coronary arterv CA The ^ on ventricle LV to the 

• conduit 2 0 comprises a solid tube that W» * • 

can be bent over to align with the artery CA. """"^ 
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F1GURE 3 illustrates a conduit 24 similar to the conduit of FIGURE 2, which 
is more preferably a nitinol stent having a short hinged section 26 to align with the 
coronary artery. 

In another embodiment, shown for instance in FIGURE 19 described below, a 
conduit provided between the left ventricle and coronary artery further includes a flange, 
either rigid or flexible, that seats against the interior wall of the artery. 

FIGURES 4A and 4B illustrate a conduit 28 between the left ventricle and 
coronary artery which is preferably a nitinol stent. The proximal end 30 of the stent 
opening into the left ventricle preferably is heat set to have a bell shape to hold to the 
interior heart wall and to introduce flow. The distal end 32 preferably has small heat set 
fingers 34 which extend outward to anchor the stent against the interior wall of the 
coronary artery. A web flange 36 on the distal end 32 preferably comprises two or more 
rings which, when placed in the heart, open in the coronary artery to position the conduit 
while allowing blood flow. These rings are preferably shaped to extend outward in a 
curved configuration as shown in FIGURE 4A when deployed. Between the proximal 
and distal ends is an axially expandable region 38, provided by slots 40 cut in the region. 

FIGURE 4C illustrates a stylet 42 used for inserting a conduit 28 having the web 
flange shown in FIGURES 4A and 4B. More particularly, the stylet is inserted through 
the rings of the web flange to bring the rings together or closed for insertion. Removal 
of the stylet after the conduit is placed in the heart allows the rings to expand outward to 
the shape shown in FIGURES 4A and 4B. 
Delivery of Device 

The embodiments described below relate to methods and apparatus for delivering 
a device between the left ventricle and the coronary artery. 

In one embodiment, not shown, a coring knife is used to remove a plug or piece 
of the myocardium prior to insertion of a device or conduit therein. 

FIGURES 5A-5B illustrate a conduit 44, which is preferably a nitinol device, 
using a stylet 46 down the center of the device. For a conduit such as shown in FIGURE 
4A, an outer catheter sleeve 48 is used to keep the device compressed for insertion. A 
flange 50, or other protruding feature such as a step, on the stylet pushes the devices into 
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the hean wall, and a flange 52 on the sleeve controls the death of - 

illustrates the conduit 44 after it i, • „ „ ^ FIGURE 58 

after ,t ,s inserted by removing the stylet and sleeve 

- another embodiment not shown, a threaded device is provide 
into the myocardium as it ; c , a Prov,ded for insertion 

yocaroium as it is turned. The threaded device can be ,u 

between the left ventricle and Ae C ° nduit itself 

n ventncle and coronary artery, or an insertion tool which hold, * 

myocardium onen for meow- r- - wnicn Holds the 

m open for insertion of a nonthreaded conduit therethrough 

Inanotherembodimen^notshown.aguidewire catheters a ■ 
is inserted from the left v,nf, u ewire > c *heter, conduit or other device 

iromtne left ventncle to the coronary artery I n order t nsu . 
end of the device in or thrnnoh ,k ' accurately place one 

Placed on the corona™ .„ , ' radiopaque marker is 

coronary anery, preferably on the outside of ,he hear, over ih, 
anery. ,„ one mhoiimm ^ ^ '"-over the coronary 

brought through the mv^rW ■ ' dev,Ce can 

coronary artery ^ZlT " ^ « "™* *■ 

ry artery by ahg„,„ g ^ firffl marker ^ ^ 

-ui,t:::;r;i:; h 7; ™ * a dei ™ - • 

P^erabivhohowla r° r0 ^^ iS ~ ™«°°'«»is 

. w allow msertton of a conduit 62 therertrough A flan., ^ • 

deliver theconduitto an » ^ ' ^ ^ Mta * — '<> 

condutt to an appropnate location when there are difference, i„ ,1, 
arterial wall thickness. oinerences in the exterior 

^orca^i! T ^ ™ e °* 0f ^ - ™* 
*e sleeve ,„,„ nonary anery and tough the myocardium. 
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Upon the release of the cage 68 from the sleeve, the cage expands to its expanded 
configuration to position itself in the artery and to maintain patency. 

In another embodiment, not shown, a conduit having a flange or a bell shape, 
shown for example in FIGURE 4 A, is held in a compressed configuration for delivery 
using sutures to hold the flange or bell shape in a small diameter until deployment. This 
prevents the need for an external sleeve through the myocardium. After the* conduit is 
positioned, the sutures can be pulled off to deploy the device. 
Increase Net Forward Flow ■ 

The embodiments described below relate to methods and apparatuses for 
increasing net forward flow in a conduit from the left ventricle to the coronary artery. 

FIGURE 8 illustrates a device 1 02 to be placed in the myocardium between the 
left ventricle and coronary artery having an expansion chamber 104 within the 
myocardium. The chamber is designed to expand during systole, then flow during 
systole. One way valves 106, 108 are preferably provided at each end of the device to 
control flow. 

FIGURE 9 illustrates the use of an arterial flap to form an autologous valve. An 
opening or conduit 1 1 2 is provided through the myocardium from the left ventricle to the 
coronary artery, downstream of blockage BL. A flap of arterial wall 1 10 is placed over 
the opening in the conduit facing the coronary artery to form the valve. 

FIGURE 10 illustrates another embodiment using a cut portion of artery to form 
a valve over a bypass opening 1 12 between the left ventricle and coronary artery. The 
artery is cut at 1 14, and the portion 1 16 of the artery proximal to the cut is inserted into 
the portion 1 1 8 of the artery distal to the cut, over the bypass opening. 

FIGURE 11 illustrates another embodiment when the artery is cut to form an 
autologous valve over a bypass opening, but wherein the portion of the artery forming the 
valve includes the inner wall of the artery. As shown, the artery is cut away from the 
heart, and doubled back inside to create a valve 1 1 0 over the bypass opening with interior 
wall exposure only. 

In another embodiment, not shown, a conduit between the left ventricle and 
coronary artery has a conical or funnel shape, with one end larger than the other. This 
forms a passive valve. 
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In another embodiment, shown in FJGIJTCF n „ 
i j . _ wnmnouRERa compliant restriction P0 ,> 

venmcle and corona^ ^. ^ sile „,„,, * « 

be Jilt' ^ nGU *' * ^ ""^ — ** < « 

between the left ventricle ^ cor orovideH win. 

- P« a toroidal ba„oo„^ nbaU ' '"^ "~ H 

Jioon j^. J ne balloon acts as a type of valve u-hioK 

^^^^^^^^^ 

b*o„ compresses as showr, i„ FIGURE .3B ,o increase Wood flow , 

■ ba,1 °°" need not bell « length of the device. When the tall™, • 
a «-** the ba„„o„ preferao.v ta the inside of the conduT 

■n another embody,, shown in FIGURE I4A, a ftuidic valve ,24 is provided 
wtthtn . conduit ,26 between the left ventriCe and coronarv arte. As T 
FIGURE I4B, the conduit 126 is divided, preferably into thr m 

through each re g io„ due to the increased resistance « 
In another embodiment, shown in FIGURE 15 a valve 1 ?s f 
"o-^anopenin^orcondui,,.^^,^ ^Z"""*"*"' 

ofthe right atrium. = COnnecKd ^ar. pacing function 

h another embodiment, „„, shown, a ball vall , „ _ 

*™gh an opentng or conduit from the ,eft ventricle ,„ the corona^ ane^ 

Long Term Pat^y 

iong term patency of a conduit placed between the ,eft ventre ^ corOMy 

m one embodiment,™, shown, me conduit is an absorbable u ' ' 
seeded with the patient's epithelia, cells. " 
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In another embodiment, shown in FIGURE 1 6, a section of artery 130 proximal 
to a bypass opening or conduit 1 12 and distal to a blockage BL in the coronary artery is 
removed and inserted into the bypass opening. The section of artery 130 can either be 
lined with a bioabsorbable scaffold 132, or a permanent scaffold or stent can be placed 
on the outside of the section prior to inserting the section into the bypass hole or opening. 

In another embodiment, not shown, when a metal conduit is used between the left 
ventricle and coronary artery, RF energy is used to kill growth on the conduit and to keep 
the conduit open. 

In another embodiment, not shown, a conduit can be made open by burning a 
bypass hole with laser electrosurgery or other ablation device, or by removing a core with 
a coring device. This hole can then be supported, as shown in FIGURE 16A, with a 
spring 160' embedded in the myocardium, which prevents the hole from closing during 
systolic contraction. 

In another embodiment, shown in FIGURE 17, a conduit 134 is provided 
between the coronary artery and left ventricle having a proximal opening 132 to the left 
ventricle that is preferably round and a distal opening 138 to the coronary artery that is 
preferably a flattened bell. This flattened bell is formed by taking a larger diameter tube 
and flattening the distal end into a long oval. 

In another embodiment, shown in FIGURES 1 8 and 19, a conduit 1 40 is provided 
between left ventricle and coronary artery having an inner surface 142 made of a porous 
material, preferably either metal or ceramic or a porous membrane. As shown in 
FIGURE 18, the wall of the conduit can be infused with heparin from a heparin reservoir 
144 attached to a port 146 that may be located outside of the patient. This heparin is 
released through the porous surface 142 at a set rate. FIGURE 19 illustrates another 
embodiment wherein a heparin reservoir 144 is provided within the conduit 140 itself 
surrounded by outer case 148. This reservoir 144 can also be infused with additional 
heparin from outside the body. Heparin is released through porous core 142. An 
ingrowth coating 150 is also provided on the outside of the conduit 140 to promote scar 
tissue growth to form a biornechanical bond to the surrounding myocardium, thereby 
preverlting movement of the conduit. For example, the coating may be a ceramic 
material to which the body has a tendency to bond. A similar porous layer for promoting 
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ingrowth is shown in rinTlPE" i o 

'ui*h,UKE 18 as outer layer 152 FJGURFio„i •„ 

Asshcw„ inriGUR£20)ac()ndui . ti56beiweenfe 

conduit open. s 1Ie the nn §s keep the 

toano^ r e mb od ta e„ t , slIOWIlaIlddescn . bed 
o-.=m 1 sp r efe rab , ycuUocreaKaj[iaJexpaiia . on IGURE 4 A, the conduit 

Inano.herembodin,em,shoTO,inFICl;RE21 „fl 
— tbe left ventn , e a „ d c^™"^™^^ 

Jn=no,he r e m bodi mCT1 , n „ tshora , thecondu . tee ' 
coronatv an^ is pre ferab ly . woven sleeve "* left «d 

EaantMernion "teaCtanesefingeruap. 
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■*-*» of tne conduit „ hm pIaced ^ ™ *^™-~ for „ g 

>» one e m bod„n e „,, ^ ^ «*>■ 

embodiment, rigid „ r flexi b,e flanges „ Dmv ri J ' Inan0Iher 

en-boding, s utareS are „sed ,„ hol d 17 7 " ^ b ^ 

condui, „ p^ded «, ^. " " iU ~ ™^-« w hsre *. 

8">oves. G^vesm.yaisobeprovidedlongimdinaily 
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along the conduit. In another embodiment, not shown, glue may be used to prevent 

migration of the conduit. 

The embodiments illustrated and described above are provided merely as 
examples of certain preferred embodiments of the present invention. Various changes 
and modifications can be made from the embodiments presented herein by those skilled 
in the art without departure from the spirit and scope of the invention, as described by the 
appended claims. 



WO 01/10348 ™ 

PCT/US00/2O973 

-14- 

WHATTS n Anvjpp jc,. 

t- A conduit connecting a heart chamber 10 a coronarv apery coTinris' 
an elongate t u6ul ar body having . proxinial e „ d ffld . ^ ^ 
=x,end 1 „g rt e,ethro U8 h,,he lurnmauh . . ^ c " d »^ '"men 

1 ^^"'•"'^■.whereinu.etageisanexpartdahieweh^e 

shape. 

"Sdehveryofthecondutt to rhe hear, chamber 

° f apai.c~ 

Placing a second radiopaque marker „„ a por, ion of the rf . 
placed a, me desired location; and ** ,0 be 

advancingmedevicemronghmepanenttowardthecoronan, , 
* *« and second makers are aiigned with one ^ ^ ^ 

»• ^"^ofciaim^^^^^.^^ 

' 0. The method of claim 9, wherein tie desired location • 
coronary artery. location is on a wall of a 

^^^'-'O.wherei„me„a,lisad j ace„,,oahe m „al, 
TlCm ^° f ~.— eportiono ftheconduitisanlf . 
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the conduit. 

. 13. The method of claim 7, wherein the desired location is on a wall of a 
coronary artery. 

14. The method of claim 13, wherein the wall is adjacent a heart wall. 

15. The method of claim 7, wherein the portion of the device is an end of the 

device. 

1 6. The method of claim 7, wherein the device is chosen from a catheter and 
a guidewire. 

17. The method of claim 7, wherein the device is a surgical delivery device. 

18. A method of inserting a conduit into the heart wall between a heart 
chamber and a coronary vessel, comprising: 

inserting a tool having a lumen extending therethrough into the 
heart wall through the coronary vessel, the tool having a mechanism thereon configured 
to control a depth of insertion of the tool through the heart wall; and 

inserting the conduit through the lumen of the tool. 

19. The method of claim 1 8, wherein the coronary vessel is a coronary artery. 

20. The method of claim 1 9, wherein the mechanism is configured to engage 
with a wall of the coronary artery to stop the tool from being further inserted into the 
heart wall. 

2 1 . The method of claim 1 8, wherein the mechanism is a flange. 

22. The method of claim 1 8, wherein the tool is a sleeve. 

23. The method of claim 1 8, wherein the mechanism is a radiopaque marker. 

24. A device for delivering a conduit in a heart wall, comprising: 

a tool defining a lumen and having a distal end and a proximal end, said lumen 
being configured to receive the conduit for placement in the heart wall between a heart 
chamber and a coronary vessel; and 

a depth insertion control mechanism on an external surface of the tool for 
controlling the depth of insertion of the tool within the heart wal 1 . 

25. The device of claim 24, wherein the coronary vessel is a coronary 

artery. 

26. The device of claim 25, wherein the heart chamber is a left ventricle. 
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32. The device of claim -3i u 

The device of claim *i 't • ' ^' 

an J '■ WhOTm * **< mKhanism 

- the i of B ' 8 "~ ' n^et is provided 

a conduit configured tn k« i 

«gage with a wal! of ,he coro^ VKSe| „ °" ^ ^ mKtasm — WWd to 
■.eanwaUandco^v^, ° h °' d ""** ™ 1*» respect to the 

^app aranK0fcIaim39>wheretoiheca8ejs ^ 



36. 
37 
38. 
39. 

a cage. 

40. 
41. 
42. 
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43. 

artery. 

44. 
45. 
46. 

fingers. 

47. 

shaped opening defined by the end of the conduit. 

48. The apparatus of claim 47, wherein a second end of the conduit defines 
a round opening, said second end being opposite the end defining the bell-shaped 
opening. 

49. The apparatus of claim 48, wherein the bell-shaped opening has a 
diameter larger than the round opening. 

50. The apparatus of claim 47, wherein the bell-shaped opening is an 

elongated oval opening. 

51. The apparatus of claim 35, further comprising a sleeve configured to 

deliver the conduit to the heart wall. 

52. The apparatus of claim 5 1 , wherein the sleeve is a catheter sleeve. 

53. The apparatus of claim 35, wherein the conduit is held in a compressed 
configuration during delivery of the conduit to the heart wall. 

54. The apparatus of claim 53, wherein the conduit is held in a compressed 

configuration with sutures. 

55 . The apparatus of claim 54, wherein the conduit has an expanded 
configuration when the sutures are removed. 

56. A method for treating a heart, comprising: 

providing a conduit having a stop mechanism on an end of the conduit; 

placing the conduit in a heart wall such that the end of the conduit is positioned 
in flow communication with a coronary vessel; and 

engaging the stop mechanism with a wall of the coronary vessel to hold the 
conduit in place with respect to the heart wall and coronary vessel. 
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The apparatus of claim 35, wherein the coronary vessel is a coronary 

The apparatus of claim 35, wherein the conduit includes a stent. 
The apparatus of claim 44, wherein the stent is expandable. 
The apparatus of claim 35, wherein the stop mechanism includes heat set 

The apparatus of claim 35, wherein the stop mechanism includes a bell 
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«0. Thernethodofciata 56, wherein ftecondrt is a stent 

«*». of Cain, 60, whe , ei „ Ae ^ ^ ^ 



61. 

stent. 

63. 



^^^f^^wheteinu.esieeveisaeau.etetsieeve. 

^;C^*** , -* ,,,,fc - 4 *' fc -~- 

67. An apparatus for treating a heart, comprising- 

with a coronary vessel when th. / communication 
ary vessel when the conduit 1S placed in a heart wall 

68- ^ ea PP^tusofclaim 6 7,whereinth ec0 nd u ithasa se conH 
a second opening configured to h, • n Ultftas second end definrng 



artery. 

70 

ventricle. 
71. 

round. 



™. apparatus of Cain, 67, wherein ,he hear, « surrou lds a left 
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72. The apparatus of claim 67, wherein the oval-shaped opening is bell- 
shaped. 

73. The apparatus of claim 67, wherein the conduit is configured to be held 
in a compressed configuration during delivery to the heart wall. 

74. The apparatus of claim 73, wherein the conduit is configured to be held 
in the compressed configuration via a sleeve. 

75. The apparatus of claim 73, wherein the conduit is configured to be held 
in the compressed configuration via sutures. 

76. The apparatus of claim 67, wherein the conduit is expandable. 
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